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SPECIFICATION 

1. Title of the Invention 

A METHOD FOR RECORDING ONTO CARD SURFACE 

2 . Claim 

A method for recording onto a card surface, wherein a 
card is constructed of: a recording layer consisting of pho- 
tosensitive dlazonium salt, a coupling component, a stabi- 
lizing agent and a substance which generates an alkali com- 
ponent when heated; and a transparent protective film for 
coating the recording layer, a toner image is formed on the 
transparent protective film of the card, visible or infrared 
light is irradiated via the toner image to develop the re- 
cording layer, and the developed recording layer and unde- 
veloped recording layer is irradiated with ultraviolet rays 
or visible lights for fixing. 

3. Detailed Description of the Invention 

The present invention relates to a method for re- 
cording onto a surface of a card which is provided with a 
protective film such as a transparent film on a surface of a 
printed member, such as a commutation ticket, which requires 
abrasion resistance, and a method which does not allow for 
dishonest alteration. More particularly, the present inven- 
tion relates to a method in which a card including a re- 

1 



\'L Jul. 2003 0:1 0 



5). YAM AMU ( U USAKA 



NU. 6 51 I P. e j/ 



SHUSAKU YAMAMOTO 

Your Ref,: CD01351 

Japanese Laid-Open Publication No. 54-102127 

cording layer of a photosensitive agent which is provided on 
at least one surface and a transparent protective film coat- 
ing the recording layer is used and recording onto the card 
surface is performed by developing and fixing with light. 

Conventionally, recording onto a surface of a card 
such as commutation ticket has been performed as follows . A 
chart aceous printed member which has a visual record com- 
posed of characters or signs is made by mechanical , electro- 
static printing, electrophotography heat -development photo- 
graph, or the like. The chart aceous printed member is in- 
serted between a transparent film for ticket surface protec- 
tion to which a heat scalable adhesive is applied and a film 
with magnetic coating, if necessary. The member is heat- 
sealed (hereinafter, referred to as "seal" ), and punched to 
be a required size* However, among these steps. It is pref- 
erable to perform sealing in a mass -production method rather 
than to perform in a recording device. 

The sealing operation involves mechanically compli- 
cated steps of inserting a printed member, between a trans- 
parent film and a magnetic film, sealing by heating and 
pressure-compressing, detecting the position of the printed 
member, and punching. Thus, the deficiency ratio is high, 
which results in a significant decrease in reliability of 
the recording device for commutation tickets or the like. 
In addition, there may be problems such as a shift in posi- 
tion of the printed member and failure of punching, which 
decreases the value as a commodity of these issued commuta- 
tion tickets or the like. 

Thus, there is a demand for a scheme for issuing a 
card without the necessity of sealing in the recording de- 
vice, and a printing method and a material suitable for such 

2 
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scheme. Therefore, the following scheme has been proposed. 
Each material, such as the protective film, is cut into a 
predetermined size beforehand, and an enclosure into which a 
recording paper, which will be a printed member is inserted 
is prepared. Thus, only visual items and magnetically en- 
coded are performed in the recording device without step of 
sealing. In order to perform this scheme, it is required 
that such items can be printed through the protective film, 
or a visual recorded material is made of abrasion -resistant 
material which allows printing superior in abrasion resis- 
tance on this surface. 

For a material to implement this scheme, there are 
heat development organic silver salt picture (Dry Silver Pa- 
per; trade name, manufactured by 3M, United States), leuco 
dye and a thermal paper Impregnated with phenols which de- 
velop color responsive to such dye, or the like* However, 
these do not allow for fixing after heat development, and 
thus, change over time Is large. Also, these may undesira- 
bly color on the entire surface when heat is applied for 
some reason. Foaming diazo photosensitive film (culver 
film), and methods such as heat embossing or cutting to a 
magnetic film plate used for a credit card may be also con- 
sidered. Either of them have problems such that a large en- 
ergy source Is required, configuration of input system be- 
comes larger, it takes a long time for recording and cannot 
be used in the case of issuing in a short time. 

Further, there is a method of forming a toner Image 
consisting of heat-fusion resin and carbon or sublime dye by 
an eleotrographlc recording or electrophotography on a film 
substrate having a high abrasion resistance and fixing by 
heat. This method has drawbacks in that, in a case where a 
card is rubbed, for example a commutation ticket for an 

3 
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automatic turnstile ticket gate, the toner image may be 
gradually scraped away, or that the toner image tend to 
transfer through contact with a thermoplastic resin film 
containing another plasticlzer. 

The present inventors have found that if a card 
coated with a protective film can be printed, the above de- 
scribed problems will be solved. The present inventors have 
conducted study in order to solve such problems, and com- 
pleted the present invention. 

The present Invention is a method for recording onto 
a card surface, in which a card constructed of i a recording 
layer consisting of photosensitive dlazonlum salt, a cou- 
pling component, a stabilizing agent and a substance which 
generates alkali component when heated on a surface of a 
card body; and a transparent protective film for coating the 
recording layer is used such that a toner Image is formed on 
the transparent protective film of the card, visible or in- 
frared light is irradiated via the toner image to color the 
recording layer, and the colored recording layer and unool- 
ored recording layer is irradiated with ultraviolet rays or 
visible light for fixing* 

The mechanism of coloring in the diazo recording 
layer will be described below. The presence of alkali is 
required for dlazonlum salt to react with the coupling com- 
ponent to generate azo dyes. If the substance which is neu- 
tral or acid usually but generates alkali when heated is 
brought into existence, when visible or infrared light Is 
irradiated the heat absorbed into the toner image is trans- 
mitted to the recording layer through the transparent pro- 
tective film. If the substance generating the alkali compo- 
nent is heated and dlazonlum salt is activated, azo dyes are 

4 
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generated responsive to the coupling component and color. 
The dlazonlum component of a portion which Is not heated is 
decomposed by irradiating visible or ultraviolet lights. 
Thus, it will not color and be fixed even if it is heated 
later. At this time, the toner image formed on the trans- 
parent protective film may melt as it is and form a fixed 
toner image. Alternately, in the case where it is not pref- 
erable to form the toner image on the protective film, toner 
consisting of a resin which does not melt by heat may be 
used to color the recording layer, and then may be removed. 

Dlazonium salt, coupling component, and stabilizers 
or the like used herein may be substances used for a general 
diazo-type copying paper. 

For example, diazonium salt may include double salt 
of diazonium salt and Lewis acid thereof obtained by dlazo- 
tlzation of amines below. 

N , N - dime t hyl - P - p henylene diamine 

N,N-diethyl-P-phenylenedlamine 

N-ethyl , N . p-hydroxyethyl-P-phenylenediamlne 

P - 1 -morpholinoaniline 

2 , 5 -dibut oxy , P- 1 -morpholinoaniline 

N-ethyl-N-benzil-p-phenylenediamine 

2 , 5-diethoxy-N-benzoyl-P-phenylenedlamine coupling 
component may include aromatic hydroxy compounds and the 
following compounds having active hydrogen. 

resorcinol, phloroglucine, 3 , 3 1 , 4 , 4 ■ - 

tetrahydroxydiphenylsulfide, 2, 3-dihydroxynaphthalin-6- 

sodium sulfonate salt, sodlumu 2,7-dihydroxynaphtalln-3,6- 

5 
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disulfide salt, sodium 1 -hydroxy- 4 -sulfonate salt, acety- 
lacetoamide , 1 -phenyl - 3 -methylpyrazolone- 5 

As stabilizers , aolds for stabilizing dlazonium salt 
such as citric acid, antioxidants such as uric acid, dye en- 
during agents such as zinc chloride wetting agents such as 
ethylene glycol, or the like may be used if necessary. 

The substance for generating alkali by heat may be 
any substance as long as it Is neutral or acid at room tem- 
perature and generates ammonia or aliphatic amine when 
heated to a temperature between 70-G and i8G°C. The follow- 
ing substances may be used. 

urea, dimethyl urea, diethyl urea, ammonium carbamate, ammo- 
nium oxalate, aliphatic amine salts amides, quaternary ammo- 
nium salts 

The transparent plastic film used herein may be poly- 
ethylene terephthalate, cellulose acetate, polycarbonate, 
polystyrene, polyvinyl chloride, or the like. In view of 
transmission of the heat absorbed by the toner image to the 
recording layer, the film used should be as thin as possible. 
However, in view of protection for a card surface, it is 
difficult to make film thin without any restriction. In 
practice, a thickness of 5-50 Jim is preferable. 

Next, the method for producing the recording card for 
use in the recording method of the present invention will be 
described. 

(1) The step of applying a dlazonium salt, a coupling 
component, a stabilizer, and a substance capable of generat- 
ing alkali by heating to a substrate made of paper or a 

6 
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plastic sheet; and thereafter, attaching a transparent plas- 
tic film, one side of which is coated with an adhesive , to 
the above -described coating on the substrate. 

(2) The step of applying a dlazonium salt, a coupling 
component, and a stabilizer to a substrate made of paper or 
a plastic sheet? applying a substance capable of generating 
alkali by heating onto the resulting coating? and thereafter, 
attaching a transparent plastic film to the alkali substance 
coating. 

(3) The step of applying a dlazonium salt, a coupling 
component, and a stabilizer to a substrate made of paper or 
a plastic sheet? and thereafter, attaching a transparent 
plastic film, to which a substance capable of generating al- 
kali by heating and an adhesive are applied, to the above- 
described coating on the substrate. 

(4) The step of producing a transparent plastic film 
on a recording layer produced by the step (1) or (2) by 
coating the recording layer with a plastic solution. 

As described above, the recording card is produced by 
the steps (1) to (4). Optionally, a magnetic coating for 
magnetic enoodlng may be previously provided on the rear 
side of the substrate made of paper or a plastic sheet. 

A toner image is formed on a transparent protective 
film of the recording card by a conventionally known method, 
such as xerography, elect rographic recording, or the like. 

For example, xerography Is divided into a toner tran- 
scription method and a charge transcription method. In the 
toner transcription method, a surface of a photosensitive 

7 
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plate made of zinc oxide, selenium, polyvinyl carbazole, 
cadmium sulfide, and the like, is uniformly charged, and an 
electrostatic latent image is created using a signal light 
beam obtained by projection an original drawing, irradiation 
with a cathode ray tube (CRT), irradiation with laser, or 
the like; subsequently, the image is developed with a toner 
containing carbon or a dye, so that the image is transcribed 
onto the transparent protective film of a recording card. 
In the charge transcription method, an electrostatic latent 
image on a photosensitive plate is transcribed onto the 
transparent protective film of a recording card, and subse- 
quently, is developed with a toner- Either method is ap- 
plied to the present invention. 

In the case of the electrostatic recording method, an 
electrostatic latent image is created using an electrostatic 
recording needle directly on the transparent protective film 
of a recording card which is produced by the same method as 
described above except that a conductive electrode is pro- 
vided between a card substrate and a dlazo photosensitive 
layer; and subsequently, the image is developed with a toner 
to obtain a toner image. 

A toner as used herein, which contains a heat -fusion 
or nonheat- fusion resin, a charge adjusting agent, and the 
like, may be used other than carbon, dyes, and pigments. A 
nonheat -fusion is preferably selected when inconvenience oc- 
curs due to residual toner image on a transparent protective 
film after recording on a dlazo recording layer. The non- 
heat-fuslon resin is removed after recording on a dlazo re- 
cording layer. Specifically, in the case of a commutation 
ticket for automatic tiaket checkers, when a magnet portion 
(toner image) for reading magnetic encoding on a commutation 
ticket in an automatic tiaket checker is exposed on a sur- 

8 
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face of the commutation ticket, the magnetic portion is 
scraped and the resulting toner powder contaminant leads to 
detection errors. Therefore, it Is preferable that the 
toner image is not exposed on the surface of the commutation 
ticket . 

It is expected that after issuance a card is used In 
various environments. For example, if the surface of a card 
is made to contact with a plastic film of a ticket holder or 
the like, a toner image, if exposed, is gradually tran- 
scribed onto the card surface. This tendency is significant 
and inconvenient, particularly If heat is applied due to any 
cause. Therefore, it is desirable that the toner image is 
removed after recording* 

After the formation of a toner image on a transparent 
protective film, a recording layer is recorded by irradia- 
tion with strong light, such as visible light or infra-red 
light. Heat absorbed by a black or colored toner image 
reaches the recording layer through a transparent protective 
film. An alkali is generated from a substance capable of 
generating an alkali by heating, so that a dlazonium salt 
and a coupling component are reacted with each other to form 
an azo dye. 

Subsequently, by decomposing a dlazonium salt in a 
portion which is not developed with ultraviolet or visible 
light, fixation is performed. Such a portion is no longer 
developed even if heating. 

Note that if the visible or infra-red light for de- 
veloping a dlazo recording layer contains a light beam hav- 
ing a short wavelength of 500 nm or less, a dlazonium salt 
in a portion having no toner image decomposes simultaneously 

9 
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with the development of the recording layer under the toner 
Image. Thus, development and fixation can be simultaneously 
performed. 

Since the thus -recorded card has a recording layer 
which Is covered with a protective film. It is not possible 
that a recording image is lost due to abrasion of the sur- 
face. The recording layer is no longer developed even if 
light Irradiation or heat is applied during use, because of 
fixation. Moreover, the recording layer cannot be tampered 
with. Thus, significant effects are obtained. 

Next, the present invention will be described In 
greater detail by way of examples. The present invention is 
not limited to the examples. 

EXAMPLE 1 

A polyester sheet having a thickness of 200 (xm, a 
rear side of which had been provided with magnetic coating, 
and a front side of which had been treated to be hydrophlllc, 
was coated with a solution obtained by dissolving the fol- 
lowing chemicals in 300 ml of water: 

P-dlethylaminobenzene diazonium chloride- zinc chloride dou- 
ble salt 5 gr- 

2,3-dihydroxy naphthalene -6 -sulfonic acid sodium salt 



saponin 



ethylene glycol 
zinc chloride 



citrate add 



thiourea 



12 gr; 
IS gr; 
12 gr; 
15 ml; 
15 gr; 
0.5 gr ; 



urea 



80 gr; and 
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polyvinyl alcohol (degree of polymerization: 1500) 

10 gr . 

A polyester film (12 fim), one side of which had been 
coated with a pressure sensitive adhesive, was attached to 
the polyester sheet to produce a recording card. 

A surface of the card was negatively uniformly 
charged using a xerography photosensitive plate made of zinc 
oxide. Thereafter, an electrostatic latent image was cre- 
ated on the card surface using CRT as a signal light beam. 
Thereafter, the card was developed using a thermally soften- 
ing negative toner containing carbon black and an epoxy 
resin as major ingredients to form a toner image. Subse- 
quently, the card was Irradiated with infra-red flash light 
bulb to perform recording of the dlazo layer. In this case, 
the toner image was also melted and fixed on the transparent 
plastic film. However , the blue color development of the 
diazo layer was confirmed by removing the toner image. 

Example 2 

An electrostatic latent image was formed on a zinc 
oxide photosensitive plate by electrophotography using the 
same recording card and in substantially the same manner as 
in Example 1. Then, the electrostatic latent image was de- 
veloped with a non -heat -fusion negative toner having carbon 
black and a three- dimenslonally cured epoxy resin as main 
components, so as to form a toner image. Then, the toner 
image was irradiated with an infrared flashing light bulb to 
record the image on a dlazo layer, and then the toner Image 
was removed. Thus, a recording image covered with a blue 
light- transmissive protective film was obtained. 

Example 3 

11 
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A polyvinyl chloride sheet having a thickness of 
150 jam, which has a magnetically coated rear surface and a 
top surface treated with a hydrophlllc substance , was coated 
with a solution obtained by dissolving the following chemi- 
cals in 300 ml of water. 



P-morpholinobenzene diazonium 

ble salt 

Resorcinol 

Thiourea 

Citric acid 

Ethylene glycol 

Zinc chloride 

Saponin 

Polyvinyl alcohol 
(polymerization degree: 1500) 



chloride - zinc chloride dou- 

6 gr 

12 gr 
15 gr 

12 gr 

15 ml 

15 gr 

0.5 gr 
10 gr 



On the resultant sheet, a polyester film having a 
thickness of 12 mn, a surface of which is coated with a 
pressure -sensitive adhesive containing urea, was laminated. 
Thus, a recording card was produced. In the same manner as 
in Example 2, a non-heat- fusion toner image was formed and 
irradiated with an infrared flash light bulb so as to record 
the image on a dlazo layer. Then, diazonium salt of an un- 
oolored portion was decomposed by an ultraviolet lamp to re- 
move the toner image. Thus, a recording image having sepia 
portions fixed thereon was obtained. 

Example 4 

A conductive layer formed of zinc oxide and an 
acrylic acid was applied to a polyester sheet having a 
thickness of 200 \im and having a magnetically coated rear 
surface. A dlazo recording layer having the same composi- 
tion as in Example 1 was applied to this sheet. Then, a 
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polyester film having a thickness of 18 \xm, one surface of 
which is coated with a pressure-sensitive adhesive , was 
laminated thereon* Thus, a recording card was produced. An 
electrostatic latent image was formed on the card by an 
electrostatic recording method, and developed with a non- 
heat-fusion toner. The resultant toner image was Irradiated 
with an infrared flash light bulb, and then Irradiated with 
an ultraviolet light to remove the toner image. Thus, a re- 
cording image having blue portions fixed thereon was ob- 
tained. 
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Amendment ( voluntary ) 
To the Commissioner of the JPO 

1. Identification of the Case 

Japanese Patent Application NO. 53-8574 

2. Title of the Invention 

A METHOD FOR RECORDING ONTO A CARD SURFACE 

3. Applicant for Amendment 

Sad&kazu Shin do 

Mitsubishi Electric Corporation 

4. Agent 

Shinichi Kuzuno 

5. Item to be Amended 

Detailed Description of the Invention in the Specifi- 
cation 

6. Contents of Amendment 

(1) The description "2,5-dlethoxy-N-benzoyl-P- 
phenylenedlamlne coupling component" in line 18 on page 7 of 
the specification is amended to M 2, 5-diethoxy-N-benzoyl-P- 
phenylenedlamlne" and the description "The coupling compo- 
nent may continues on next line. 

(2) The description "zinc chloride wetting agents" in line 5 
on page 8 of the specification is amended to "zinc chloride, 
wetting agents" . 
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(3) The description "amine salts amides * In line 14 on the 
same page of the specification is amended to "amine salts, 
amides". 
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